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(54) *^SH©f^$Wji 



(57) im: 

[tfft#R] 8***&#ftMR 1 0 3 <3±fcBP» 

0 5*^M^7C«*m§tiT^©!g 1 0 3WBft{fc 
mhtih . ttAflft, Stf SfeliSI 1 0 4 £ £ L 

1 1 itmbtih. 




1 

hxmk. 

mffl.mmzzc?>£ t -?x? t ixmz&mj8<piz 1 
mt. 

tdtmn LOffltttz . mm® t w&-th wtfrbmoA 
mm*?-; * o yyzit&xmt . 

m. 

imm ] mmz<&tsftikm±.izm®mrMwmz 
m&t&xnk. 

mmm*-?x? k LxmamsmznLxm&> 
&&itmm&mmmzmmmz&mMmm 

hXUk. 

vmzm&it&xmk. 

w§amm**o-*tvx? k ixmmgm&wz i 

8k, 

mm&yyfv yrzv&xuk . 

[ff!*>S3] H*«lifcttll*3B2fc:tJV^, M&tc 
StUNi, Co, Fe, Pd s Pt, Cu, Au*> 

<5>S(f^^< k i-o<7)7cS»^fi&,r k 

[§9*84] ST*«iafcliiB*E2fc*$VvC» l 
jM>aWWifc7C*kl/CP* N, As, Sb> BiH 
Mmtz'J?%< k fc-o«WE3Wffl^4>fi6 £ k 

k -ri, ^mwm^mmm. 

a» fc»f fifes* fc8»irr 4 iSli , >f jj-yr^yr- 

i/aymttdiTyX-? K-fcy^CfiftrtU Zk£ 

[ft«3i6] m$m&titem>m 2 t&^x. 1 5m 

frt>Ml£1Vfcjc3H* 5X10'«~ 2x10*1 atoms/cm* Oft 

ft. 



(2) W10-247735 
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^<T)^. y ? »j y^Sti: 5 0 0-70 O'COiag^fflT' 

ff**i* ^ k zmk-tixmftmwnimm. 

[000 1] 

tz*mft$£mcoimi>mi l zmi-&mx'$> 0 . ^icas 
*$ts&£ , B imzmmimmhyyi;x? mn fu 

m Transistor : TFT) OfHHtt&CHH-* . 
[0002] ftfc, vrC, kfi 

TFTo*D##*5g^^^-r, *5tM£¥SSB***i 
JMLtiffAM ^»tiNi««II<0««ft:*4ii 
I). 

[0003] 

[«**>««] 3£^, #9*aHK*fc.tfc:TFTfc#j£ 
<oat&¥#tt[IIS&k LTf47?r < 7v h 'J 
[0004]T?7M7Vr-y? XMiS&fSI^Kti, 

[0005] EWBMrls^-f A*-igK^nj;.y 

^a»f^2rfi : a^*%i»^-c\ ft&mkixitmiz 

) SrStt® k t T F T#±SUC& 0 o^f, S . 
[0006] ^5X*«±fclSfttta» 

30 wkmhtz#>nmk Lxn ms- 1232 9^>m 

» l . snf^asrff 5 z k xmummm&k Lxm 
#&mii&im®£mm-?>i>?>x't>&. 
:ooo7] zmmtm&Tvmnftmzj: wt&m 

*K^)*SfrftjaK*50~100 'Ct5I^T{fl»£k*^rtg 
Th *} , ISfiftfcS-t 4 t> 1/5-l/lOt 4 

40 itM®m&%imkw/iT^2> . 

[0008] m^MmmimmmuifmTtmimai 
x^%wx\ m.mmzmaLtz^kitKxm^zn 

m&mMwmsiztewtt-y-k 

&\ 

[0009] 

kbtJi-'y^k a^h, xX^k'«0^l7c^*>'ffl 

50 iwai^iuaRj^ifii+Kasvviiiffi** 
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WSHPl 0-247735 
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4 



*L-c*r!/r*jwH-*fc*>. TFT«o«^^tt^fi [oo i6] iewHeatey-y * y y^-rs 1 



[ooio] lot, &^M%ttttft^£&^^ ii*a«, »teSHr=fl^Mftft*5^-<0Ji u >x-i>&. 

icfht\ Ztz\iQmmz.mL%^m.lZtX*m I 0 0 l 7 ] ftMW&ffli: LT«, ilfc&TC^fc LT--y 

*{cj:64iS7aR^)y-y^u>^^»**fiifflLfc*-i6 6 o ox:mtfntxmmtz i-Jt y yfc- 

«L 8 0 0"CtUic7)iSaMa*^t=5rl»^. M&tE -y ^#££&&£tfl^-f . Z<m. Nia P.N 

S^fflV^fcffiaro-fe^coWaiSftSWfc^^-ii:** is P 2 . Ni 2 P. Ni 3 P 2 . Ni 2 P 3 . NiP 2 

io . Nip 3 t^m&*m*k*)iz>. 

[ooii] *miii±a3ffim&£m&x!&ztit: i>n [0018] jjLhJoawc, nmzttsit&nmw&gkit 

&&Tn4:x<7)mLZ£.friti t ma&nm iwaktumnrnt ix-yy^mmit^. 1 

mij^Mmm zm** tdmm-ti t&><vm*m s mmx-h i u > <?>mtz ^x-v^v*?*,? y 

mt&zb&wmt'tt. yri-hztifflmx-bz. z^^mmtiztx 

[0012] mmmfrbmiiimmzt wmmtiz t vx 

nmrnt. mmz$tsititmm±izimmt:mimtzB [ o o 1 9 ] *ftW£&\,*xmi>imm:mtfL 

izttixm$<vi&&{kmsk?&w%7tmr&tRmz& <d imtmizttLxmiRmziimm zmi 

mt:ii.ffimt2>xmb. tmxmin^ mmttum 20 xfmK^ium^tmutiztxm^mmb^ 

mmmzzcDt t txmseMM^ 1 5 © iM-ixtzzo&t&m ix 1 5^7c^^«^s 

^*^^{ffi^7cs^s^w^»^7tjiaantsis fc«aanu m&mmizw&t&mom*¥'v 9 y 

tmmmiyy * v >?z*tixmb , £^&< 1 1 [ o o 2 0 ] flu*>, ^fiKK^tififttieu-ciwiPFs 

b Lxmffiiknmzttixmmm&itz® 30 [ 0 0 2 1 ] as-j-c, imxmz&mtiitmvtzm 

m&izm.2-£zxmb . vt&mmitnttvx? [0022] 

mz&mtdzmnt&xnb . AMMHtm*. Bute fttrftmi (fl£<& mmgsmr) 1 0 3 *»*u 

&£M&m\&&ffl&bim-cr>mtx$>z,zb zm& 40 [0023] mz. mmim^m 1 0 6 is 

fc^s . B B tff^^*c7)jii#MSrifT ozb x-mm®x'%&m&. 

[0014] *%wcom*M%mi±. mm£&ti#& %m®i 0 s*»*. mi, ^tc^co^m^i 0 

■TSC: bXh 0 , LT 1 5K0>6»* [0024] SfJMfc^UT L?t 6 , ^TU^om&aXg 

fifcTriRfcifty-y^yy^^fcRSrfiJffl'f (csHfflLfcv^ieaMll 0 4% *?)££•? Z?b IX 

[0015] ±iifmymb LXliN i i-»,*)V) % H^iJfflLT 1 5ffil*^M^fL^7cSc7)»lS$-ff 3 . 

C o ( :m*;P h ) % F e (ft ) . P d ( vt? ) , ^T, MttTSRoaUlllffitt 1 0 7 fc 1 5«l*»4>atf 

pt (a*),cud), au (a> **ft«rc* fc^^oaaiifWfikttRi-oflWi:**. 

!> . *»»*&tf>£SilTtt, - -y L^tcSH [ 0 0 2 5 ] * LT , ff 3 <I b TttfeRffitt 

■C&SifcWJLTV^. 50 1 0 8t»ffLfe«KjE«^»«S*. 1 5jfe&^Stf ■ 



*) . sb (ryf^ty) , b i (t'^x) iWfe 



5 

*ifc7c*fcaamLfc«« l o 7 \z¥v * 'J y^S-fr* . 

i 3 LT . «|£JHIW 1 0 8 ta»t* fij^TcS**^* 

[0026] 
[^JfiW3 • 

[00 27] 4T, #5**K10 1£«RU *tf>± 
. IdMtigSirrftftTJtltl 0 2S-200 m«)W$fc:#Jft 

[00 281 8*:. fo&HJi*Kl0 3£:r?X?CV 

15-45nm.) 4>J5$ fcHftS-f* . IMMXItfelft 
tefc3*£*fc#JHI¥*fl«. fllitfSix Gei-x 
(0<X<1 ) £fflH££i:feS6. 

[ o o 2 9 ] <«c , ft&mm i o 3 *>t&iWfcig£ 
m . wmz&mmmvs -7332 9#a«tiaK 
ixbi. 

1 0 0 3 0 ] t-r . im/R&misti 0 3±tz®m3m 

X'%&~?X7tmmi O4£50M50 ™tf>JI5fcjiU8W- 
LT« vx;wi 0 4Z;*?-->rbX®. 

(01 (A) ) 

[ 0 0 3 1 3 mz. «**ffl$w>Tuv3fc&sgftw-6£ 

kfcJ: OfilvttttJiSl! (0SW ) *RIP»1 0 5 
^k£3rJii0 6£mfi>. (01 (B) ) 

[OO32]01 (B) iZTF-fW&tf'&btlfct*. fi 
BX. 4fctt#*8H«+T5<X)~-70(> °C (ftRW 
(Ctt550 ~650 'C) ^&£T' 4~8hr ^Jfi&iyUISrfi 1 

i \ tt&mm i o 3 c^sg^b^ff o . (01 

(C) ) 

[ 0 0 3 3 ] £*>l*. &ftftftZ»3*lR<±, CD- y ^ 

<o»»irtHWi o 7 (tsAttiK) , wbommai o 8 

(ttAttK) , ®tt**#£tffc*ofc«*10 9 (^ 
[ 0 0 3 4 ] £ 3 L?ttAttl£*KT**fll&«ffiW 1 

o&tfnhtih.. m^imkcommmmizm 5x10 

1 s atoms/cm 9 (?) jgjgT'- <y ^ JkMBW iX^ZZttfS 

ims (xmzdiftvr) xmmtix^h. ^ 
[ 0 0 3 5 ] a*:, -•y^/^Dis-cfijfflL^vx^ 
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1 0 4 Sr-eot 4Sf txy >y * u yfjmn 
[0036] w#ttp>f ^y^ijoMrttLraaiirt- 

Jinx b a*7 *--?yx<7);frf O^r^Xv K-ey^j£ 
10 TJiPHs (y*Z7jy) *mmLX\^(r)X\ y-y 

[0037] «W0!<OH-ty^lSJiDDaWES' 5 
~~25kVfcU H-X*$r lxl0 19 ~ 8 X10 1 5 atoms/cm 
2 t-tfUS&W Z<r>M%m.Mk-t&ZkX\ VAitv 
<nWMm (WT. ';y»^tn?^) l l otcJi 5 

X 10 1 9 — 2 X 10 2 1 atoms/cm 9 <7)W&X' ytfffitU § 

ill. (01 (D) ) 

[0038] xmmomtiLx-te. u - -y 

20 *»€LJt<oii; ^-yffi^^ y «n^i l ot: 

*4it6--y^MiK ( 1X10 19 ~ 5 X10 1 9 atoms/cm 3 

s«) i>)fc iffimsa<is^-ri.ct* i a4^*^ 
[0039] p-f ^-y^uig^T mmw 

Sm^X 500-700 °C {immzlim °C) , 2~4hr 

^jifflMaa^fftv m&ssmio8\iissLx^- 

■y y y^D^« i i o co^b 

ur p >r jj- ytz x o - -y wm&tfimztitzmfcg® 

m 1 1jWI4>*i4. (01 (E) ) 

30 [0040] txtvmzix, wMmmi o s\,zm 

LX \ Vz- -y *M$. 'J y&UDMli ( - -y 

fcmt*) 1 1 oizyy?>j>7zti^ mu&mi o 

fftciitttf. SIE*^Jil 1 lfc*4*i*--y^;l4M6 
(4 IX 10' 8 atoms/cm 9 J^T (MtKlt SXlCatans/ 
cm 9 felT) K*Ttt*&HTV^£fc#«B;5*iT»,> 

[0 04 1 ] I>IT'02^-rT-^<iS I MSftmz 

40 5 . «tM(i%$ *m I , iiSWii- -y ^/PiggSrH 

1¥§ 

[0042] 02tJ3V^A-C^§fLSr-^(iP>f3r 

^*aaiDLfciw«*ii56Lfcis*'c*o, 01 (e> co 
io7-c*s*i*««tcffis-fi. zvmmtyv*v 

V7*tA ht UTttMWifcA 5xl0 19 atoms/cm 9 JSLh 

[ 0 0 4 3 3 BX*ZtL&T-?im&L£Mm 
m^ltzmSkXh*) . 01 (E) »10 8T*S<1*« 

50 «*c«s^*. i^*«w«(ct«Hiiisw»iapirctt 
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5X 10 1 8 atoms/en^ COi&gT- «/ ^iVifiWi LX^tz 

[0 044] sSr*3. 0.0~0.02^m^T'{±f^f77 
SUfcLTfcO. UlUfcli 1X10" atoms/cm 8 fclTfci? 
[0045] a±««Kry «y * 'J >7JMmi L'fc 

=5r< fc bf-^*/l^j£flWj:^&fl»Ki«i£Jl«tKl 1 

[ 0 0 4 6 ] =SrtJ. ftteV-X/KM >iB«fc46« 
-•y^l4Bffi*±04«BtCP'f*>*«iailI't« l 

J: otli U ygs5llfli°B4 1 2 tfV-x/ >mmz 

[0047] JiLt«C l/C«J«g«« 1 1 1 
JftSilSiSttl 1 1 2*%|ftt6. 

i. (Hi <f) > 

[0048] -?*7l'MW4Wcf«tW:'7 
^^WHttP-f *y*Wirt*IIHcl«Wf-.4<o-C. 

[0049] CHJ60IJ2 3 *HSfi^J-C-(iHS(5M 1 icfcv^ 
[0050] I/-U'-T--;WHIIBIWfcffiR*»»T' 

S. i WflBBTtt - -y >r)\>tfma L*t < . y>yfV> 

[0051] zummix. u-f-*t«»f 
t'7t-^ r--;p$rfif a flust -r s t wmiz - -y 

^;PSr y y 9 y9X'% h^X'WhX'fo l . tztzt. 1 
z?b%Mm®Z-ftLX7--)U~fltzisb, &M%m 

a&# {\s-<f-%m%. x*^-aujc¥) 

[00 52] if— LTtiK r F . ArF, Xe 
-f-ii itfY AG P-1>MgS£f IJffl-T & 1 1 * . 

[0053] imm\3 3 xitft 1 t-tiy -y ? y 



[0054] y yyr--Mzx h fln&j&a t lxhr 

1/CBBtU aaHSftURf 

[0055] mmm 1 tfe»t6in««sucRTA*jpjffl 
•rs t , 7oo~iioo-c fc v * a *ar=-y 

t^zmwx'xiv-Tf h i>±mt,zfo±.'tt . 

[00 56] $^>tC s 700M100°CtV^diSV^SmcJ: 

[0057] :mkM4)mmix-i*P4*>t:ma 

20 yyxw-vyymm^mzKUztiK *mmm 
xMwmimmth^^z-o^x'tmth . 

[0058] #Hji0«Ti5» 01(D) fc*f*WtC*J 
is*ft««(Hl (D) Ol 0 7"C*S*l«««) 

^mxisumm^ o z t x-p a * v t j: h - y ^ 

>y ? t> yj/^ffd ; 1 . 
[0059] CUSfiW 5 3 H*tffl4ii$Ma8;£fflv>6W 

[0060] xmmmx'tt. 01(D) 

xmim&mfiizx&xt'yi- hmzm^z . zo® 
£i>mmm.3 1 nmzy «y ^ >j y v t %hmi 

(01 ( D ) cr> 1 0 7. ■C^S^iflW!) ««]B«»fc± 

mm&ftozbX'PSG#£isttiizP4*yiz£*) 

- y >y ^ y yfZtih . 

40 [0061] csasw6D4^atffrciiNf-+*;i«T 

MOS 0ffi$-#i5!-ri> iSWto k ^TfMWt 6 . 
[0062] 03 (A) tiiUT. 301ti#7*£ 

3 0 2J4T*!. 3 0 3ttNf-+*;l^TFT«JS 
ttl. 3 0 41iPf-**;l^TFTeoiSttJreaS. vS 
ttS 3 0 3 . 3 0 4 (4Hit0iJ 1 TKifl LfcfmiSCfl! 

[0063]^. 7-5XvCVD£2fcl4$ESiK:V 
50 &&)!3 0 5§r«*r£. (03 (A) ) 



[00 64] <HC, 7/PS-7A£±j£#k-fft£JIJg| 

bmmmmimmti. <x^x\ *»#t4>cj:ft« 

<7>&»i Sr^Jffl-T 5 <! k T#7LSMfc9l®fliI8<fc!S 3 0 6. 
3 0 7, 0W&MEKfcK3 08. 3 0 9, ¥A YW& 
3 10. 311 vm&iih . 

[00 6 5] «fc, y>f MM3 10. 3 11, #?L* 

«^HTObK3 0 6. 30 7i-7x^bbxy-t hm 
mk3 0 5*x.-vi->yL. y>fMa»«3i2, 31 
3£»rft. gOTJCRamaMun 

0 6. 30 7tH5*-f4. idLT^-f M6IMI3 1 
2. 3 13cOJB»***{BLfc«aik*4. (03 

(B) ) 

[0066] mz. Hmzttttiwmjxyij* 

^nm^^imw£xn^\ n- mamm- 
ft. 

[ 0 0 6 7 ] Mtli^^T'M^ 

(^fiKftiftKli 1X10 18 - lxl0 19 atoms/citf> g 
*) kfcft*fcK-X**»J&f*. 

[ o o 6 8 ] $ e> 2\m<^m?mmimmms. 

n??4hVfflWvz?bLxmmt&. ttc. za 

Jgfttf 500QOT Oft Kit 300Q1TF) kfcftflMc 
WW*. 

[0069] J&LhtfXEefcKT, Nft*;HTFTO 

y-x««3 14. Ki^-r >mm 1 5 , ffia&g**^ 

mm 16. f-+*A*j£««3 1 7jWBS3ft.ft. =Sc 
fc, iWRjB-CI4Pf-v*;^TFTtf5?SttJB<)Nf-+ 
*>l/STFT<^ttflkRttt»i:$roT^ft. (03 

(C) ) 

[00 7 0] Nf-v*n«TFT*«-)TU^ 
h-7^^3 1 8£t£ft, Pfflfcff^ftTOBSK*;'*) 

2mzftnx'€o. tztiL. zcom&zniNM* pmiz 

fxfo £ fit ft coXm^con +■* */UMT F T CO 

[00 7 1 ] ZCOWZLX. P?-**/H!TFTtf)7- 
*««3 19. HW yfS$3 2 0. ffiSS^feEftMUS 
3 2 1. f-r^HnfigW3 2 2;!«Sflft . (03 

(D) ) 

[00 72] V±COmz IX *5ttV#%& Lfc 4> , 7 r 
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[0073] mz. mmsmms 23% 5oonm<o«§ic 
. «aHe*K3 23k iximitmm®. rn.it 
mm®. imsm£X1L *^tt^!iJi<Dv^m*^^ 
tt**i<9^>««R*fflv ^ i k a*?* ft . 

[0074] -etT, ?y??h*-)VZBfcLXV- 
7.IS&3 2 4, 3 2 5, HM>'BI»3 2 6£#j£L'C 

03 (e) *«c *mmmx 
mxmzft v ^***3wt l-c c m o s m&%s&t 

10 ft. 

[0075] *Hi£^JT'^-rCMO S EHBUtf yA-* 

fcDftth.. ^KIIlB£lMW-ftS*igK'C* 
ft. i^R^WC-^IHI&Sffl^^yfrfeO-fftik 
T'NANDHISI. NORSI»082££4Mlilfl£fltl£ 

T*ft. 

[0076] Hh^CLtMLfcTFTlif 
+ *JWBJS«K3 1 7, 32 2**Offl|0)tt6iHc:=. 

20 yvm^m,mnzmmm^nztm^\^x. 

KfcWJfctft £ k ft . 

[0077] CUSfcM 7 ) &&&t&t*9lffl*tfV& 

T(3Wttft*£«OttfcOVvC«ipjtft. 
[ 0 0 7 8 ] 04 ( A ) (CgVYT ,401 fi#7.XS 

*l 4 0 2iij*. 4 0 3itmm&t®x%&y4 b 
mm. 4 04 \&<\ bwm. a 0 5\m&wm®. 

4 0 6 {if^^ftl^TC^^mOlIIgT'V^^ k ^cft^H 
30 Xhh. £tz. ~?X7Mm4 0 6K<iiBP»4 0 lit 

mnhtix^z, 

[ o o 7 9 ] snb, «w«MMfcis*y v ^ u y^ig 

Sr 7 r -*^T--;l-Ttf o *§£ t(i 500-700 'C^JD 
f?Waa#%;bilftc9-e, *<0iB«t:»i3ft««*y-f 
N«ffi4 0 3k UTttffl-J- ft*fcg#£ft. ^M. T 

-r--;i^>?y7*r--;p*ffl^ft^)-c*iiar«effl?r 

[0080] *ix. mmitnmnxvya-Ym 
izx^ofsmftm ( *mmwt>- ^ yjvzm^z t ft ) 

40 *Lfe*4 0 8^»jS^ft. (04(A)) 

[0081 ] &£, M B B rf^^^Jn^}!!ia$rtfV\ IS 
fl^WR-«f*«)«J5««4 0 9*»Jfitft. **J, 
4 1 0J4tSft1^««T«rft-«y^«Sftl««. 4 1 1 
fcf MMt««T*4 . ( 04 

(B) ) 

[0082] mz. - «y y;PSry -y ^ >J y^-rft^<0 

tcx {*mmm>vymizt&) zmrtt. z<n 

T, U>KailfH«4 123WP*S^ft. (04 (C) ) 

50 [ o o 8 3 ] y -y ^ vfnt&xntsmm&fi 



1 1 

v\ y >mmA4 1 iizft-h^x-vyivii&m^ 

X?y?V>7-th. ZolX. --vyiVifi 5xlO"at 
onB/cni3 J3LTK: * "CI*** tzlttSfflZ *Lfcfflftftfltt4 

13jWP*S*1*. (04 (D) ) 

[0084] ifcfc. VX?fcfcofc*ftiMK4 0 6£lfc* 
U «j$ftffig4 1 3fcA*--j^L,T8SttJl4 1 4 

*--y^LT#lfc3*U?-**/kXh<y/"<-4 1 5£ 
Rttft. (04 (E) ) 

[ 0 0 8 5 3 04 ( E ) WKIIWI^fc^, NI!£M 

^«W4 1 6*Jj:tf KWJ'««4 1 7££^j£tft. 

V-XKIS4 18. HM>'iI«4 19*»* 
fft. *l/C. *»fc£fl«o*#fc£fr->-CH4 (F) 

[0086] »»y>f ha^^ftgg-C'^ 

T"$>ft. 

[0087] CHSfe^J8 D *HWK1i*^^3iffl L 

^xs<7)EL^ga. Ec^ga^cffli^iti 
. r*ft. 

[0088] , 05t=^-r<7)(iT^T^7'-7by^XM 

0^0 «y ? GQIIfrffilfttifWHcU C M O S @8& 
5:. B«vbU^x|iI»*»ifi-r6<S«t«H«TFT 

[00 89] frtJ, HSfiW6T*CMOSIIIKoflBi (T 
FTfltt) KBWiWHtUfctf-jfcOT. *SfeN0rc 

[0090] 4-f , 11110*6 C*LfcC MO SHKOfls 
SOTKftoT. 05<7)tffl!l<7)CMOS|Hlg|$-^-t 
I), i^, WRTFT^»ajiCMOSEI»Sr*jftt 
ftTFTi:«*Wt:ttH-fl»a-?*«. Mft. B«TF 
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ABSTRACT : 

PROBLEM TO BE SOLVED: To provide a technique for effectively- 
removing or 

reducing catalyst which promotes the crystallization of silicon. 

SOLUTION: An insulating film 104 with an opening 105 is formed on 

an 

amorphous film 103 which contains silicon. Catalytic element is 
introduced 

through the opening 105 to turn the amorphous film 103 crystalline. 
After the 

amorphous film 103 is crystallized, an element selected out of an XV 
group is 

introduced into the crystallized film 103 through the insulating film 
104 as a 

mask for the formation of a phosphorus -doped region 110. The region 

110 is 

made to serve as a gettering site, so that a laterally grown region 

111 where 
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catalytic element is removed or reduced can be obtained. 
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